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(57)Abstract: 

PURPOSE: To completely prohibit the leakage of light 
and degradation in contrast occurring in response of a 
spontaneous polarization component by superposing and 
impressing an AC pulse component of the time width 
shorter than the responsible time of the spontaneous 
polarization component on and to a DC bias component 
having the dependency of the light transmittance of an 
antiferroelectric liquid crystal on voltage of a flat value. 
CONSTITUTION: This driving method of a liquid crystal 
element prohibits the response of the spontaneous 
polarization component of the antiferroelectric liquid 
crystal in the following manner. Pulses for writing of the 
ferroelectric state are impressed between cross 
electrodes at the time of attaining the ferroelectric state 
between these electrodes when the cross electrodes are 
selected at the time of driving the liquid crystal body. ^ 
The potentials between the cross electrodes are made 
zero and the AC pulse component having the pulse width 
shorter than the pulse width of the pulses for writing are 

superposed on the DC bias component (Vo) of the specified polarity for maintaining the 
ferroelectric state or the antiferroelectric state at the time of selection to form the pulse for 
holding the state when the cross electrodes are not selected at the time of attaining the 
antiferroelectric between the electrodes. These pulses for holding the state are then impressed 





between the cross electrodes to prohibit the response described above. 
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(57) [E^] 

^^mt^MSrffltf S;tfi6cr)-3ggtt«ittS6/\*-f 7Xj£ 
^i- (Vo ) lcaabT4feffiffi^>fl/\;l.X*JBfSL. CK> 




u. 

mm^mnmmizmtiiR^mMi^mo)m&m(Dm^mm 

mm^mmm<D4^m«im\z. wesjA^/^ji-xw/ijux 

mziiif^^mm^mxi-iKfSimm^m^um'r^rzisb 
<D-'&mm<Dmm/u YT.^^izmmiVx^mi^mm/'^ 

^<a/t;i'X4Br/n (n = 2, 3, 4, 5. -(Dot>(r> 

-^<os&) ^^':>jEm.mzn.m^(r>m.&n)V7.mswi 

w^im^^m^\zi5n^miJn&v^)v<D^^mm^^■ 
&n)vxm^mmmv^)v^m\znP&hX3iii.. k-d 

^o\z Lit ;i t ?&»m.t-r Sf&S^T 

3 1 1 X{4«*« 2 {CfB«©*gS*^ 

m'^mim<Dm'e.-!^nwms\\z^n^miimjim'^m^ 



(2) #P¥7- 16 8 15 6 
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^m(r)WL^m^<immnmz^\-^x. 
Tjgjj£^n-g>HfiBe#i^=>fl>'t;px©A;i.x4g^Sjt$-B-. 

[0 0 0 1] 

^>3^ss/'?;ux^^*^. s^gi«ttiKSt*5ij-53tSia^ 

[0 0 0 2] 

T (thin-film transistor) W<fc^fttgil!i*^*-fflti-f 
a? lC:^^fi-Ci¥?^7iB»S:-r h'J>y^X^^-r5fca?). ^ 
fimfeStST^'C X:;/'U"f (F L C D : FERRO-ELECTRIC L 
IQUID CRYSTAL DISPLAY ) S.Z/S3iSimtt«SSxW X^ 
U-f (A F L C D : ANTIFERRO-ELECTRIC LIQUID CRYSTA 

L DISPLAY ) tm^Wi%^nx\^^. 

[0 0 0 3] rC!)M5!<*5iiroi>TH5tK 1 (tiEagi* 

^g|SttMSx'fX7'l/'ftt«iFft*t/£<. 

[0 0 0 4] ^ S^^SttSSS (A F L C : ANTl 
FERRO-ELECTRIC LIQUID CRYSTAL) ttSfiiimttffiS (FL 
C : FERRO-ELECTRIC LIQUID CRYSTAL) W J; 0 t)E|6l*!HBI 
«SXttXhUXtr<t^M^{b(C?EtLTe 

[0 0 0 5] ClC0AFLCO^fiije{Ct>ViTt±S5l*i»lC 

5 'OAFLCti. HI 5 

(b) {c^-Tiotc, #lc»SS«i®E*SiJ!si5n-r{c^^ 
40 T«i 1 (n-fi^ms-'ttwz^'m-^ ^^^m<D:^m 2 

mC« • tVio) HIS (a) . (c) iZ^'T^'D 

:^|Sj2*igfeJC-iiLfc^i§m«li (KtT. F^mt^,^ 
o) tffl<fc-5[;;*c€<^>(tT2:3©<Jt!i*tO#^o 

Ftt^««li!)U^n-5jtdl««E («FF) <^)F.Xttft 
Offitt t' i o T 2 S 0 O g fE^)^gS<75:S|S] 2 ^ t) -3 T 
-5. A ¥m^\tWS.<OW}Bmi\,^mz\tX.:^)l^-miZ 

50 (CM*&LT, #?;^(iSmCa' . SinC3' . SmCr 



3 

[0 0 0 6] ClCOct^JC. AFLCfi, iEX«A®«J5E 
•DOyA F ^mtOiit 3 -DCDt^H^i 0 ^ i:tC^£-5. 

:;*:(;:. AFLCD«l?Bi;&j£lcli»LTAFLCweM 
3t^«j5^'&ffi¥JrStt?B-r^. 01 6tt;i«AFLCir 

J5 L T>t»Sj§**i 2 a t X ^ U -> X ^ ^ L T 
■5. 

[0 0 0 7] -r^itJ^. *-r. xyiz-ffflOAFL 
(St) «l8t-r^.a:5lc. AF*^a8{r*5tt?,iFJ^iJ-^«l 

•5. 

[0 0 0 8] CCT. ^linSIE<£^P'^;U*^^iE«SttM 
lC±tf-5<t, AFttffittHfflVlh*T«^^n, Vth^ 

IC V s t TIEftJO F ttiijcte^-r^ . 
[0 0 0 9] -55. ii<DFiKm\i. ffun^jE^fiTStt 

•5. Sit. C(OAF«Si«BIftI«JECD<ST(CfP-oTEnSU 

mjE (-vth) ^X'^m^n^a^, nay (-vih) 

t' LT^fflUCDFUtffiJCfe^f -5. 
[0 0 10] iE«l«F4*^ffiO»^ttti01 7lr43 

tt^ + 0:5|S]5r^L. ftfijOTF^^ro^J-^^WJ (-©) 

[0 0 11] 0181J. Cl<Da©2atX7^U vX^lt 

^•rST*-5 (i3«3ta«l®l 0 2H) . 
$n-5&ttSltt*S*?l^&1JCA-'f7X^)BE (DC^^^) 

(SI 8-^fi^l 71/-A^m27^-A) . ^TW* 

iB^A^-ra&s. ?i*5. n-:trwF<*ai«)*.^ffifflLTt>s 

[0 0 1 21 F i-ty) mk<nm^mn3\t i vo +v 

» I > 1 Vst i «^«=$rjKfcL. AF l«|g05# 
iX«^4tt|Vo+V» l< I Vth I »*fr=£^fcLT 
t^S. ai S^iafi/N'-f TXJtTfe-5. SJ?^IC*3t,>T 
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0 (I vth' KVo KVthI) tC«T-r-57!i<. tX 
T^'Jv'XOfcift. eiAJiF*?ffi*i«^$ns. Ld^L/i 
#a«il»t®RlJn«JEEIi#S*?«^(D«£EVo 

xzi.^'smi^'sm.mzim^, n<r>fz.t>. •f-c.-^ffvo 

RtX^cDHigV s tX5^«J >'X*-:/*t3irg 

W^idir e iS^SfiE^i'diiSS b T>t*^ 'J - i7 U T b i 
i^? ^. ;iK>;it(iAFttS8tc-3ViT=bl^#Ta6-5<, 

(DU-^'SH±-rn«n>h^X h^£8 0~ 1 0 OSS 
HJSTn >h^XhCO20~30 ggOffiT^fflV^TV^ 
[0 0 13] — *ffillAli. 9 57 7 

■r-5!|tS®AFLC{c^^L, yt;i'Xi|g^iiffii6(cJS|-rs 
KiiiSJ^^ffl i.iT#s*?^ir»mw h;u4' *f^ffl ^-tt-s 

a? [0 0 14] -r/i*3-^. #S*?^Jc»iiffl/t;i'X«/^;u 

XifiJ: 0 t>iSt>^Wi|g®32»S/t;i.x^PPJn-r-5 ' tJC J; 
0. il*?Wf«C*5tJ^F*tl6Xt±AF«ffi>6^6te:*«t^^ 

[0 0 15] 

[5!9J*t«?StL.fc5frsa^] L.*^L;S:*SS#^¥4 
- 2 9 5 7 7 1 ^(cPB*$nfcfife«-Ctt. :^<?)i5;S:^ 

S75«a&-5. ■r^it)^. 1^(1^4 - 2 9 5 7 7 1 ^{C*5ti 

T««i-r-5fci*, FttsgtAFi^jgoa^i^fiioae.^ 

30 Srffi±l.fc*^ F«l8*5AF«SI'vMSl-r^«>*^±IC 

J^x t UTtS««;^;*i*^*^^ 1 5 ^Sd^^i 

•5. JnAT. ^3SfI^tt5OC0ai:/jmJEU'^;U^t>t3i^ 
[0 0 16] *^?gtt±S*tt<£#^UT;S:Snfcfe<0 

»^^s^^«)iss(i?5te€:««^-r-5 i t a wi-r ^. 

[0 0 17] 

[^SS:«ft-r^fci6®^g:] 1 lc*fj«:-r5^t« 

*iv^T. mmwLEkn^^v^ommi(r>mz. mmmMm 
50 <r>mvmx. s.':>^^mnmm^^mn^mii-r^t. 
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Jl- X *B ^ c> 3? Sit/-? JUX * ttl ESJl^ic * ^ !S« 

R^^mttssso wiss ^ ia± bfcss^^g 

[0 0 18] Sfc. »*JS2lC^|£:-r-5^5q«. 
(n=2, 3. 4, 5. •••©^^©— :3CDSS:) SrfeO 

[0 0 19] M^JS3lrj*it:-rs^f]«. ^^J^ixtl 
[0 0 2 0] tt*JB4IC^*jS-r^5!BJtt, a*J^17!rM 

mmm 3 cDVi-rnA> 1 JS{c5tt«:-r ssssi^^ cDK»??j* 
ti, H5^^s«i4«^<&}g)«-r.5fc«e)«HffiB»ja.fflA;i' 

■5. 

[0 0 2 1] miiimb\znfi:--t^%m\t, miftrnm^ 
»*^4 ©vs-rtid^ 1 m\znm-t^m^mT(Dmm:f3m 

^\zm■^\'^xm^^n^mB^l^m^'<^)V7.(Dn)V7.m^ 

[0 0 2 2] 

[f^ffl] tSfoT. »*Jei tC)t*(S;-r^SE?g««±®<k^ 



(4) #03¥7- 1 6 8 1 5 6 

/t;ux«/t;PXitsJ: 0 t)Svvi;i/X<@$^t>-:?3gSS/'«;ux 

Jt-r ^ * « -^ffittco itiS/'? -f 7 Xi«^^ IC M L Ttt 
Sgffi^ffl/tji-x^fl^tKL. :i»ttSl»^fflyt;ux*52^ 

»ra.fc 0 fefiv>^raiti<D3^gif/t;i.x*K^i-^&, R3i«^f4 
<7X(£5>JcSS:LTE|Jin-rsCtlCj;D. i^^^ffilS 

»©^§iceH-r-53t©'j-5'&r;n>h^x hc^r 
[0 0 2 3] m^m2\zn^^t^%m\t. ^.umiLmn 

JUXO/'?;PX'g<£ r tLfci:*, mfiC/IJUXiH r /n 
(n = 2. 3, 4, 5. :30^Sc) ^rfer? 

20 JEmmZ'^m^0^W&n)V7.'SiXSa^^n)V7.l& x/nt. 

n-nm<§,^%-omv^)vm^(DU'^t>mz^y). 

^U^;H^^lc*tlc:LT3iL. B.:3#S*?ffl*3iEfi^ 
»witsSjA-'f7X)Si>^^«6s©-e. 

[0 0 2 4] m^m3\zniiCst^^m\i.. sjifflitsm 

[0 0 2 5] ^*Ji4ic*j*s-r^S!?gii. 'mw^oi^m 
x©;t;Px46J:Ot>S< L.fc©T. mi^milbmzizn 

jg-r^f^ffltcftix.. jSESt*«E}co#ttic^*5-ti:fca/h©» 

[0 0 2 6] tt^JB 5 l'5t4*£:-r-2)5!Mtt. Sii:©55^^ 
ffiMT:t>fflx-^'«^lC-&*nS¥eA>'PX©(gci&^ 

;i/X©/t;PXi|BS:^^k$1i. fga^^^*<*^llfKa§S:*^ 
50 3-a:S©-r. If^JS 1 7!»S4{c5tt*c:r-5f^ffltffllA. ?g 
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7 

[0 0 2 7] 

[0 0 2 8] *jfi(7)FLC&j;AFLC{r:fett'£>X^^7 

019 (b) tr*$ns:/->^>3i;i/7fil)gt?«i^<. io 
019 (a) tc^-TJ^plc. Bco«t^*f^iS;Ot 

• 'J-;^-flS. ^-r Hfi- • U^'-X. 5 9 

#, '^->'2 6 5 8 (1 9 8 7)), 
[0 0 2 9] CdT. ->x:/P>^jg{SX;<i7^>y^'<0 

«|n|<&fc^, g»l«{cti0 2 0lc*-r.i;-5lc, SSS<Dii- 

[0 0 3 0] ifc. iJ?^i®«^fi:SSi ' Xo:s2 

J;Dt)(*3fiJlc*S. il^. i>^ttl*s»;^^"li&@Sl 
S:l^S2 \zm<t^\ZziyV'77.ViASi±iil3.i>tL!b. 
eSSl ' &l^S2 ' O^^Ttt 1 ®«^-etiBffM®n > 
h^xh^^etiiftv^. 

[0 0 3 1] &^f^oi)-Tftfti ^si ' xtt 

T5>T«1 1 SSiE&ff IC«3&>-a:T^^ (Si ' -Si X W 

«S2 ' -S2 ) t^rttbomhrn^-x^m^Brnz^^ts. 

(it*S¥4 - 1 8 6 7 1 5^. f^mW-A - 2 1 9 0 8 0 
W) . ClcDSI«Wh;i'^7«AFLC*iB8g««lri£:§-r 

^mz^n^mM(o&^t\m<Dmmfs.'e- ht*.s. 

[0 0 3 2] AFLCtcqiiO$n-5iti(it««E 

(omm (SE) e5!^iffi«^^;5:Ste<c 
(/ljuxli) itSg««E 
*sc.«>/t;UX4iJ:«3Mt^t#. e!R!»«Hi]^t}JSTL*^ 
Se-ST, *8£«ilE*tc©yiJl'Xi|gJ;0fe:*:rtJtcigf> 4» 

[0 0 3 3] z.(T>^o\zm^m^^m.i$.^'h-::>m.m.nm 

E!&HJi)P-rst^. AFLCtfliglSWfSS^Ai^^eWt 

[0 0 3 4] §I^WlfrS:*53^ffiW^c^iliScmJ®T«. 5> 

0 = x, y. z} OTHW®lC*5lt-5 3^^)- (£ I , £ 

2 . £3 ) ®:*:/jNBI»-t?&^$*i^. £: , £2 mSt 

3 IJ@2 1 lC^-r^F|fiJ*fc^^m^C0ffl-efe-5. 50 
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[0 0 3 5] -riS-t)^. ^t^tt*^»«cS75^?.Ji:3j;5{z 
^l(lT-£)®tt. ^*:® ('f) , (□) <7)J;^IC£3 mft 

«) £3 >£j T?£3 >£i , 
(D) £2 >£3 T£2 >£j . 

[0 0 3 6] sfc, ^f-mammzw-mzu^cniao 

±^^izh^^i>i. (A) £. **S;tcDJ^^-e*^, U 
®tt^itS;^ttA £ = £3 -£i AtiEO^^tsI^;^^)^ 

[0 0 3 7] FLClC*3ViT»Tffl*tSK{rJFff{Ci^-3 
T3>h9Xh<&lSj±^tt^Wtt, :/-yi?->a:JU7«ii 
Srt)^li^T*S (vx— • If • W • '^-If > hftS. LIqu 
id crystal conference, dijest pl7(1984), i^x— • X 
A-v'TU. SID85. dijest 128(1985) ) , -^yiZ-yx. 

[0 0 3 8] ^mm^<Dmmz^tnt, aflcti*;^ 
m^h$>^, i:®^^. Btt^Lfc (D) ®^se<)#tt?£ 

fcOAFLCdiMSL^i. -^r. >'x-/n>«j&3j«^{k 
L;(S:ii«^tt. S«r^L«: (-f) Xtt (a) ®SimW#e 
$rfeOAFLC*ig*Lti. 

[0 0 3 9] Ld^Lifatdt^AFLCfCijtiTta, dWJ: 

[0 0 4 0] 0 1 6 {r^rtx^'j ->x#tt*^ 

e«tfi!l$n^j:5Jr. AFLCT«. ->x:/a>fil3g& 

l3««;*:®n>h^Xh*#^^e®t:a«iWlci> 

^$ft*5j6i^$nTVi^. HI 6*^e«ia5snscfc 

•5IC. AFLCT«AF*^J8St;fF*tSg<&*-^|Bl-ffitt 
STfetJUffiA'-f TX^^>T?ffi»nJt6Tab'5, FLCTtt 
|^-gtt©ifiti5A--f 7XT-tt 2 

[0 0 4 1] *%?BlCi5V^TJl. AFLClriJ 

t^TA F«li^F1^SglCjkt>£:-r-5itgSA*'f TXI^^^^W 
SDf -SCltfCiO. KS-r-5AF«liXttFttl6<^«^ 
S.-3C©jtS6A*'f7XjK^^{-SM^-ti-Tg3^5^ffifiK 
^©IS^ L|§^l^rBHB<fc 0 fc^V^^SgSA^t-Xj^iJ-^^H 

jtr ^ i ^ iga^tiiffl 3 ns. 

[0 0 4 2] ^*:tr, ^:©i;5i^Iia$ffltiyt*%95©* 

mmiz^^i&^mi'iz-:n.^t:mm-r?>. s-r. c:©iss 

^1 S.y:m2©;y^X*«±f:: 1 TO (indium 



(6) 
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tin oxide) KTi^X/l-/^' 'J >yffiT^IK^n, 

[0 0 4 31 ccT. m\(n>'n^7.mmx. ia^mti± 
-yi^vv'JT. vmwL (mp i 4 o o, i^v^v-i im 

m T^f^Xlf >ZI- h^n, Sj*T*^:7:t hX>y3">^ 



if? 



[0 0 4 5] ^icocfc^ci. 'm\msm2<nmRn^M^ 

f A F L c tmx □ e ^^si^ cfc 0 sfira tc ^ a ^ 
i(? n;t^, 6 or^-ei^^ftbTfiSf^LTtsmCA • 4e^» 

[0 0 4 6] 



Cs HirO-<f>-COO- 

^:5ffl"*l 0 2t:~>SmC' -^7 0r^SmCA ' ^4 20 
Ot:-^SmX-iSgi« 

[0 0 4 7] c:(^)S^S^^J16 O'C'THl 6fc^ 

r cfc p (C)tS3g^cD^JEfe?¥tt;&t 2 S b Xt^ U S^Xlt ft 
i:?^-pTi.>^o fcC^S. HIinmEEtiS 0 Vp-pT5 OH 
zOHfti^T^^o ^^r^cfcotC. I V t h t = 1 7 
V. iVth' l=4V, I Vs t I =2 0 VTfe-^o 

[0 0 4 8] ;^GtC. CKOSSSS^ft. ^itr^f<fc3 

^r«ma: z, (D~:^(D F t«8i7&^ 6 m^(D F tt8i-\o a 

^^^oy^^^^m^tmo . 4ms ^^^oT^SD. ffi^r<D 

F 6 A F ^m^o^Q^^m^^<DS:.^mmffim 

0. 8ms a:;feoT(.i^o ■r;^t>'&. ^coa^S^^«F 
«8i(O#2it::*50. 4ms^ee^MtL, AFttSiCD^ii 
tcS5j0. 8ms $:it:^Mi:tT(^>So 

[0 0 4 9] ^fz.. :i(o^^mi'\t. mmm^B^^ti^^u 

^;^AF)K^l3Bir^L;t0, 4m s i: O^st.vt;l/Xils(0 
H^iS/^^Vx (sovp-p) ^FfiJnT^^K{::±Of»J ^ 

^$n, S^g^TtiO. 2msJ&lT(7>A;l'X^<7)<i:#iZ 
3feSi8^;ii^*B3an/l;i/X tciiBg L/^ < /j: o i o 

[0 0 5 0] ^tz. ^(on^^^mt. 9im(Dn)V:i.i^ 

^0. 4ms^:-r^t> #SlRI^C0A;^X(|i^ 
Sii^cD/'^jl'XiliitO (0. 2msJ^T) tcL 

[0 0 5 1] :k\z. ^A±.(D^'^>tm^m^<Dwm:f5mz 



<^►-^^-COOCHC6 Hia 
IKi4A;i/X ^^'fmx^ 0.^3 tiCc?)Mi!i/t;i/XtC J: 

[0 0 5 2] f^^. ZL(DmWin)V7s\t. ^lW3»Slt3^-r 

^^-3^mffi&3e^^S^a(::St»^n^cAF L c \zti 
[0 0 5 3] c:<;offigi/t;uxco!|#:g(i. x-^fi^. ^ 

S<^^<h>^>. ♦a.tCif^MT'cCaMcD/IJUXffSr CD 1 /n 
(=3) COA;i/Xifig^. lg«iVo (=Vs ) tfS^^U^ 

"*&/^;uxcD/VPxs/Sii^iCiK-M;^g3£<o/s;ux 

[0 0 5 4] ^"-^m^S:r/^^MW. 
^nr A Fl^ffiX^i FtSSi^fflco^K^l-^fT^it^S^ 

TXmJEEVo CDSg^nfc/t;l'Xi|gryn (-3) (D^ 

m^i^mn)V'Af)mu^n^^o\zti.-ox\.^^. ui^. 
a«t/W7x^^jvo <Dmmt:t>^m(Dm^m/vix 

A>ii.x(i. ^mm<Dm±^^^m±^'^^^oiz^mm 

tLxmfSi^rixi^^. •rut)^. ^<fit?i^i;itgcD/^ 

;PX(C^rpT7tS«l^«Ilt:L. *SflE^^^;^ 

[0 0 5 5] ^tz,. mim\z¥^f^^m%t^m^. ^ 
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-n}\,7.W)^y h/t;i'XT'*oT. ft^-n>mz^m 

[0 0 5 6) AFtt^$:}g^-r^«^. S^tC 

*3itsgaj ts^co r / 3 fc*t-t{c:/t;i'XmE*9Jlin L. 
SglC^fT^&*i^UTti-5. ^SffimW^njI^X^i r J: 
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